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with a log, or little wheel, that drags in the water far astern and measures
the distance like the mileage indicator on an automobile. The mariner
also knows how many revolutions the propeller makes and how far each
is supposed to send the ship forward. The ship, however, may be re-
tarded or set ahead by winds or ocean currents whose speed is not ac-
curately known. Hence the "dead reckoning" based on the log and on
estimates of the effect of wind and currents may be either less or more
* than the distance actually traveled. Moreover, the mariner cannot always
be sure that his ship is moving in the right direction. Its prow may always
point right, but an unusually strong current or wind may carry the vessel
many miles from its true course in spite of the mariner's corrections, as
appears in A51. Then, too, if the ship's compass is of the magnetic type,
instead of the new gyroscopic type, this also is subject to unexpected
fluctuations which may put the ship off its course. An airplane is subject
to similar difficulties.
A—Position of a Ship by Dead Reckoning and by Observation.
A—B = Course by dead reckoning.
B—C=Unredeemed drift.
A—C=Actual  course.
When the navigator approaches land, particularly in a fog, such mis-
takes are most hazardous. Hence he must be able to determine his latitude
and longitude, and thereby correct any mistakes that he has made in his
dead reckoning.
Latitude at Sea. Wherever one may be, the number of degrees from
the zenith to the noonday sun is always equal to the number of degrees
between the observer's position and the part of the earth where the
sun's rays are then falling vertically. The Nautical Almanac* tells
exactly where the rays are vertical at any given time. Hence the first
thing is to measure the angle between the zenith and the noonday sun.
This, however, cannot easily be done with a sextant or on a moving
base like a ship, because the zenith is not a definitely marked point. The
horizon, on the contrary, is very clearly marked at sea. Therefore, the
mariner actually measures the distance from the horizon to the noonday
sun. By subtracting this measurement from 90° he easily gets the angle
between the sun and the zenith. By adding to or subtracting from this
angle the number of degrees by which the sun is north or south of the
*The American Ephemeris and 'Nautical Almanac is to be obtained for a small fee
from the Superintendent of Documents, Government Printing Office, Washington, D. C.

